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NHS Genomic Medicine Service

• Regional infrastructures (NHS GMS Alliances) to support the 

systematic embedding of genomic medicine

‒ National co-ordination and oversight: Genomics Unit in NHSE/I

‒ Specialist pharmacist and chief pharmacist in each GMSA





Drug treatment stratification 
using genomics

Approximately 20% of all new prescriptions in UK 
primary care have an actionable drug-gene 

interaction (Youssef et al 2021)
https://bpspubs.onlinelibrary.wiley.com/doi/pdf/10.1111/bcp.14704



Example of genomics in AMR 
testing: TB

• “...This is the first time 
that WGS has been used 
as a diagnostic solution 
for managing a disease 
on this scale anywhere in 
the world...”

• “... Where previously it 
could take up to a month
to confirm a diagnosis of 
TB, confirm the 
treatment choices and to 
detect spread between 
cases, this can now be 
done in just over a week
by PHE’s Birmingham 
laboratory...”

https://www.gov.uk/government/news/england-world-leaders-in-the-use-of-whole-genome-sequencing-to-diagnose-tb



Example of pharmacogenomic 
testing: DPYD

• DPYD pharmacogenomic test offered to all patients prior to starting 
fluoropyrimidine chemotherapy (5-fluorouracil, capecitabine) – 38k pts/yr

• Anticipated to ↓ severe toxicity (≥ grade 3), ↓ hospitalisation, ↓ 
deaths, ↓ use of rescue drug

Some individuals 
carry specific 

genetic variants in 
the DPYD gene

These variants 
cause ↓ levels of 

enzyme needed to 
metabolise 

fluoropyrimidine 
chemotherapy 

Chemotherapy 
treatment with 
these common 

drugs can cause 
severe and even 
life-threatening 

toxicity

Pharmacogenomic 
test for DPYD

gene variants prior 
to starting therapy

Clinician and 
patient informed of 

results and 
potential risk

Patients at high 
risk of toxicity 

can be offered a 
lower dose or an 

alternative 
treatment

New Pathway 

with PGx Test

Medicines 

Safety Issue

With thanks to Rachel Palmer, SWGMSA https://www.england.nhs.uk/wp-content/uploads/2020/11/1869-dpyd-policy-statement.pdf

https://www.england.nhs.uk/wp-content/uploads/2020/11/1869-dpyd-policy-statement.pdf


https://www.gov.uk/drug-
safety-update/flucytosine-
ancotil-new-
contraindication-in-
patients-with-dpd-
deficiency

https://www.gov.uk/drug-safety-update/flucytosine-ancotil-new-contraindication-in-patients-with-dpd-deficiency


Neonatal gentamicin hearing loss risk –
PALOH group (Manchester)

https://jamanetwork.com/journals/jamapediatrics/fullarticle/2790066



mtDNA mutation m.1555A>G
and risk of hearing loss with aminoglycosides

• Epidemiological studies 
showing ↑risk of deafness 
in patients with m.1555A>G 
mutation given AG 

• Prevalence approx. 1 in 500

• Some w Hx of maternal 
deafness

• No cases with topical AG 
(but potentially as same 
mech)



Proposed mechanism of AG ototoxicity

• MT-RNR1 encodes 12S mitochondrial ribosomal subunit

• 12S is a homolog of prokaryotic 16S subunit (AG target)

• Certain variants in MT-RNR1 gene (e.g m.A1555G) make 
the 12S ‘look like’ the bacterial 16S 
→AG binds 12S

→protein synthesis disrupted

→Cell death

• There are other variants that do this but rarer 
• May see expansion of the variants included in commissioned test

Krause et al 2016 DOI: 10.1101/cshperspect.a027029

http://dx.doi.org/10.1101%2Fcshperspect.a027029


PharmGKb.org 

PharmGKb.org


Genomic test approval & commissioning

• NHSEI National Genomic 
Test Directory

• Application process, test 
evaluation working groups

• Ca/Rare Dis/?PGx

• PGx: currently only DPYD, aminoglycoside (not POC) 

• Plus genomic tests historically commissioned by other 
routes e.g. abacavir, carbamazepine

https://www.england.nhs.uk/publication/national-genomic-test-directories/



https://www.england.nhs.uk/wp-content/uploads/2018/08/Rare-and-inherited-disease-
eligibility-criteria-version-3.1-August-2022.pdf

https://www.england.nhs.uk/wp-content/uploads/2018/08/Rare-and-inherited-disease-eligibility-criteria-version-3.1-August-2022.pdf


Where can I learn more?



Pharmacogenomics 
‘Martindale’: PharmGKb.org 



https://cpicpgx.org/genes-drugs/

https://cpicpgx.org/genes-drugs/




https://www.rcp.ac.uk/projects
/outputs/personalised-
prescribing-using-
pharmacogenomics-improve-
patient-outcomes

https://www.rcp.ac.uk/projects/outputs/personalised-prescribing-using-pharmacogenomics-improve-patient-outcomes


Pharmacomicrobiomics!

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5960471/pdf/13238_2018_Article_547.pdf

Sequencing to model the gut microbiome - Front. Genet., 23 
June 2015 | https://doi.org/10.3389/fgene.2015.00219

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5960471/pdf/13238_2018_Article_547.pdf
https://doi.org/10.3389/fgene.2015.00219


Genomics education for 
pharmacy teams

• HEE Genomics Education Programme
• FREE online learning

• Bite-size courses, modules, full funded MSc available for NHS staff

• https://www.genomicseducation.hee.nhs.uk/education/

• CPPE Genomics module, FutureLearn MOOCs

• GeNotes – new! 

• Talk to your GMSA pharmacist or national lead

• National Pharmacy Genomics Workforce Survey 
• All pharmacy staff, all sectors – being analysed

https://www.genomicseducation.hee.nhs.uk/education/


https://www.genomicseducation.
hee.nhs.uk/genotes/

launches on 15 June with 

In the Clinic Oncology 

(and several other 

specialties soon to follow) 

and more than 60 

Knowledge Hub 

resources.

https://www.genomicseducation.hee.nhs.uk/genotes/


Meet your genomics pharmacist! 
(see also Sco, Wal & NI!)

GMSA Region Lead Genomics Pharmacist Email

North East and

Yorkshire

Emma Groves Emma.Groves3@nhs.net

North West Jessica Keen Jessica.Keen2@mft.nhs.uk

East Paul Selby Paul.Selby@addenbrookes.nhs.

uk

Central and South Hayley Wickens Hayley.Wickens1@nhs.net

South West Rachel Palmer Rachel.Palmer6@nhs.net

North Thames Dharmisha Chauhan Dharmisha.Chauhan1@nhs.net

South East Lucy Galloway
Nisha Shaunak

Lucy.Galloway1@nhs.nhs.uk
Nisha.Shaunak@gstt.nhs.uk



Thank you
Hayley.wickens1@nhs.net


